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CRANKCASE LUBIUCANT FOU HEAVY a major amount of oil of lubriostiDg viscosiiy to wjiidi 

Dimr £>IESEL OIL ha£ bee& added 

FIELD OF THE lVW\mnM (A) M least 4 lossfi % dtspcTsast, 

*vieu> OF THE INVENTION ^, ka^t 0 J mass % of an ofl Soluble VMftal jAeaate, 

The present iiiveotioD relates 10 a crankcase lubricant ^ (Q le$$ than 0.1 mass % ficrctictt modifier, 

v. h3ch exhibits $i>pcrior ccnosiOD inhibition jx-c^^oiics in 0>) less than 03 mass % of asfaleag ailfmized phe&oist 

hc£yy dct)' dicscl canoes and super high ptrfmasnct diesel ^ ^d^s % of an oil sdcble low base 

engines. mimfacj- calcauzn sulfosiate. 

^ _ . As Used beicis, all mass % nuiDbetS are on adive 

B ACKOROUNT) OF THE INVENTION w ingredient basis ludes^ otherwise nocod. 

Ovcj the ycars» the besvy duty tnjcking martet has ^ * preferred embodiment^ the oils vfll have z sui&ted 

adopted the dscsd engioe 9S its prefcsred power soorce due content of from about 055 to abom 2 mass %. Sdf&ted 

TO boU) iti cxccDeni Joogcvity and its economy of opaarion. " ^ wci^t percent rf (based on the ofl's 

Specialized Uitricamts have been developed to meet the content) ^d is deieninincd ior a gh^n ofl by ASIM 

HKJTC stringent pexfonnance Toquirements of HD diesd 0^^- 

etginescojflflparcdtopassenger car engines- ^ oflwaraspects the inventioD, ftc liiluicant desoibed 

Sxaning in the late I9fi0's, th^gcs in the U.S- omssion t*!^ ^ ^ ""^T^ *f^? i4 3ea«t two aro^ 

Xav.5bef^tofarccsgnifica^tChan^ioheavyd«^^ """"^^^ "^.hj^^^"^^ 

engine design. Ahho^b ^ aU of Ac.c Saige. ted an a„ S^tr^T" 't^^J^f ^"^^ both « toe of 

impact on J^bricanttTtakeo as a whcje, fhcTettierally 1^ ^ ™' 

jr^ed higher qxwfity hibricant. to maintai7«i:ept^ K^i^i'^i^lf^-r* 

pcrfcroancc in the redesigned cneiMs, mole * hindered phen^ aiA«x^ 

7T,eAn«ne.nPwoleunjIn5«5t«te<Al^ hydroxy group is steric^lfy hiDderedtoftSb^^SsTtf 

Slfri^^^^ from CDto CE, CW and,™st joOppm (mass) boroe. TTie bar^c^aitr^SS «^ 
smy, uu-q- atlcastai. A oMmBraindusay standard meeiodfof deter- 
As we loot 10 the futuje, HD dfese) emissions Enxits wiU roinin$ bc«>iti Icvds in Inbsicating ^ is ASTM D5185 
^^J^. oii«/>saJo in 1998 With a 20* Jtduction in In yet onoflicr aspect of the invention, the hibieatiiis 'ofl 
ASTM IS alrcidy bard ax worjc on a new perforaaancc so win conlaiu ao oil sdnUe ovefbased^metal sulfonate 
ouf ay idtaiificd as PC-7 (propoFcd cat4rgoiy-7), aimed st convenScotJy, magnesium, caldura, of sodium, and tsnxtms 
( TotriSn^ the pcrfoonanoe oeods of 199$ cngipes, thcrarf wiD be used. TTk sulfonate wfll be picsest in as 
V. "Hie PC-7 CAiegoy is being dcsigjicd to give sigxiiiticant amoont of froju ^bout to 2 mass ft. Most coaverncnfly, 
ingprovczDcnts in diescJ dctez^gency, $001 and wcai control magnesium snlfooate will be tkped. 

f« HD Jdtricwjts, Several sew diesel ttt^z^ tests ave bemft iS r^A^w er. t-^^T^. v 

devdoped for to category sndi as Ibe: MIAllED MSOyttTTON 

Catexpaiar IP single cylinder test engine to evaluate LUBRTCATINO OH. 

piston deposits 71k oO of hihTCatrag viscosity mqy be selected from aiiiy 

Wa<4 T-9 six cyliodcx test to cxamiBc ring and liner wear ^ *^ symheoc or natural oils used as cnnlkcasc hifancaUng 

OnnmiDs Mil test to rvatoate soot-related valve ttain <>?Js ^-ifiwttrf and coq^^oi^^^ 

wear, filter fdogfiinfi and stodec. ^ khricabng viscosny oonvcmently has a viscosity of 

Tbe PC-7 category win alsololl^de some of 4he eugine HJM^^ f^^^ ^rf«Wy abotit 2^ 10 

ic5t5 from previous categones but more stzinfientl^ f™? ^^9st lOO" C Mixture^ of symhetic and oamnl 

hth^ » base oils may be used if desaed- 

43 DISPEKSAMT 

SUMMARY OF THE lNVEN7iat< The di«pc7sant cotqsiscs an oU soluhie pv^ymoie 

TT^ns, there is aneed in the art for lirtricaticK eiis that arc ^^^^^^^f'^^^^^JF^^ 

capable of meeting the ftmue HD diesel ^uireme^ f J^!!^^^!^*^^ 

ftc ait would util^a thia(fiaz<rie. .^i^nts Juvq found ^^^^ ^5 Ix^yiOff baciW <to via a 

thats^chconvcpbonaladditiV^don^S^^ s^S^frTS JS'bl^X^ 

chai^cterinics to yield an «I meetirtf fte perfeoa*^ seized frtro oil s^nMe rate, esteis. ammo^raaraii, i nin drs> 

an^bwes thatareiadytobe^^oiSthTpC^^ S'i^ "^^^^^^t^^!^ 

vt^en Utilized in the cSshcxeindtteribcd. toted todc attd dicarbcuylk adds or ifaejt aobydtidcs: 
tf^ uuuwu la u)c raw DCTcm acscrwca 53 ihSocMboxyIa» derhratfveft cf long diain hydcpcarbons: 

The instant mvennon is d«,sned to provide satirfactCHy long chajn aiqAatie hydiocaibod? having T poly^^ 

pcrfomwoce in the aew P07 pn^wsed engine and bench atudied directly Qteieto; asd Matmkh coodeas^ irod^ 

tests as well as ftoje used in the cnyrent and jrior CF4 f qjiDcd by oondcnsiag a long chain itfibrt ft titpd pfr^jw?! 

categoncs. fcvmiaddtydc and pcdyalkylcDe poiiyBJiziDe. and SMi 

SwjHisingJy, afpiicants have djscovcred a hibdcatittg ciH 00 reaction pwdocts* 

whid) affords cxceUent corosion resistance as well a» The <^ soluble pcdyjoczie faydiocaiboB bu^booc is tym^ 

improved u-car pcrfonnance, even at high dispcnam treat cally an d<£n polymer, eqmally polymers cauftrisiiK a 

rates, wjtbom jacrificing pcrfcflnmaoce io the new PC-7 majcr molar amount (i^greattt than » mote ft) of a C, to 

category proposed Cat 1 P, Mack T-9 and Cummins Mil olefin {e.g^ ethylene^ prapylcse, butyleaic, isbbntySie, 

tests and anreni and CF-4 category tests. Thus, the .65 pemene, octene-l, stytcneX and typacaily e Ci» CU oteflfi. 

instant itivcDCioa is direcicd toward an oil for dksci en^"nes The oil sdut^e polywoic hydrocjkrbon had£»e may be a 

conapftsing homppolyrocr (e-g.^ po^yprejiylene or pdyisobiitylcoe) etr A 
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^ copdymfir of rwo <»rinore of sudj olftfijw copolymers where L is a biilky iigioid; A is a leaving group, M is a 

of ethyjeb^ &zid an alpiia-otle^ sucb as pfopylzoc and tiMUxtk)D meial, and m asd u arc soch that the tocal Hgand 
bdtyletje or copolymers of two different alpih^lefiDS). va]cBcy coiicspoDds to the tiatiaation metal valency, Ftcfer- 
Other copdymas include those in which a minor mcAsit ably the <:ataly5t is four CO-Ordinalc such that the compound 
amount of the cgpojymei monomers* e.g.« 1 to 10 xode s is iodzable to a 1*^ valency state, 
is an alpha, o-dicnc, such as a to Cjj non-coojugatcd llic ligands Land A may ooi>taiDtxddges between any two 
diolc^ (e.g., a copolyixjei of isobutylene and hutadieiie. cor ligand£. Ibe ttzetaUpocDe coaxpimad may be a Ml ^AnAwidi 
a copoiym^ of crhyJcuc, propylene and l,4-he:xadieQe or eoir^ound having two or mere l^nds L which rosy be 
5-cLhylidene-2-n0rfeorjacDcX Atactic propylene oligomer cyclopentadie^yl ligands or cy^opcotsdienyl decived 
typically having of fraua 700 to 5000 may also be ii«ed lO ligands, or ihcy may be half sandwxdli ccsnpounds having 
as desoribed in a$ wcD as hetcropclyma? one such Hgand 1* The ligand may be mono- or pdynudear 

sudk a3 polycpondcs. or any other I^and capable <f 1^-5 boning to the transition 

Ont preform das s of olefin polymers is poiybutenes and metal. 
spedAcaJQy polyisobutenes (FIB) or poly-i^meses, such as One or move of the iigands rpay ^>bond to the tmnaicioD 
may be prepared by polyrnerizacion of a Q rcAnery soeasL li metal atom.whichroaybeaQrOOp4*5or6tran$itioomctai 
Anotbcrprcferrcddass of <^^D polymers ia ethylene alpha- and/or a lanthaoidc or actioide tiansicioQ metal, v^ith 
dcftn (BAO) cppofyn^ers or alpha-olefin homo- andcopoly- tnroocium, titanium asd haifmum being particularly pi^ 
meis such as may be prepared using ihc new metalloeene fcoed. 

chemistry h&ying in each case a hi^ degree (e.g. >30%) of The tigaods may be sobstimied w unsubstiluted, and 
tezTHinal vinylideoc unsaturation. Ibe term alpba-okfin ia 20 mono-^ di-, til tetra- and penta-iSubstiTution of the cydo- 
used herein to refa to an oicAn of the formula: pestadicoyi xing ia possible. Opttooany th£ fiiibstftiicnt(s) 

may scf as one cv more bddges between the ligands aad/ox 
Y leaving pCMp9 and/or tmttsitk» metaL Such hndg/^ typi* 

H— c=CKi cal^ oQiz^alse one <tf more of a carbon^ geflQftanittm,5ilio^ 

25 piho^tbcKus or m' ttog en anom-oootaiDiikg radios, aad prcf- 
w - ni • VI ^ ^ ^ erahly the bridge places a one atom link between the entities 

^^crcin Rispwbal^ being bridged, althaigh that atom miv aadotften does ca^ 

The requirement for terminal vinyhdene unsatm^on refers sateSmcn^ 

to the presence in the pojymcr of the f<SIowing strucftire; ^^^^ ^^^^^ ^ ^ ^ activaiorv 

^ 30 The metaHocenc may also contain a fitrtbci displaceable 

I Ugasd, preferably displaced by a cocatalyst — a leaving 

■ P— Cs=C«i groop— that is usually selerted txusa a wide variety of 

, hydrocaibyl groi^ and halogens; 

wherein P as the poJIymcx chain and R is a Q-C,^ al^l polymerizations, cat^ts, and eocatalysts or aiai- 

Bxwp. typicaliv meihv) or elbvl. I^efoably the polvmos ^ v«ois ane described, ftx cwz^ilCp in U-S. Pat Kos^ 4^30, 
brve at £.st 50% of the polymer chains^ wiAtomiial ^W; 4^5^08; 4,808^61; 4^1.705; 4^,455; 4,937. 
vinyHdene imsattirat£o(n.EAOoopolymesr5 of this type Mcf- ^99; 4»9S2,716; S/)17,714; $SiS5^3^ 5^7^475; 5)0$4, 
crahly ccDtain I to 50 wL * etfai^ene, and more aSo^ ^= 5,0^867; 5*120,867; 5»124^18; 5453,157; 5.158, 
5 to 45 wt ^ ethylene Sudi pcdymcrs may ct^n more ^l;«27y440: 5,241,025; US. S«a:No,S«92^(filed Dec. 
thanoncalpha-olefinandmwoSiainorieorm^ ^ 17, 1992); EP-A-1^368; 277jOfla; 277^; 420436; 520, 

didcfins. Aisoosableaiemixtures of EACTsof low^^^ " '^2; W091A)4257; 92/00333; 93/08199 and 93/(»221; and 
content with EAO's of higjj ethylene content. Tht EACVs W/D7928. 

may also be misted « hlen^ with PJB*$ ctf vmioos ™ sohAIe polyroeaic faydrocaxbon backbone wm 

ICb's €ir componcaits derived fixmi these may be mUcd cr usually have number average tyw d ca il « weigbt(^& 
blended. Atactic jstpylcneoKgomcxtypicilly having Mn of ^ the range of froro 300 to 20,000. Tie Sin <rftiic backbone Js 
from 700 to 50O0 may also be used, &a desczibed in preferably within tJic rragc of 500 to lO.OOa aioce fce£a^ 
BP.Ap49(M54. 700to 5,000 where thense oflhc bacUsoneis to pn y a r t 

Suitable oicfinpolymcis and copolymers nay be pitpartd * ccauponent having the primary function ot dispexsancy. 
by eationic polymeri^tion of hy^ocarbon feed^trcams^ Hctcrc pa2ymas such as polyepoaddes arc a]£o usable to 
usuaUyCr<:3*iD*cprcsenccafarcactiODiTOix>tef(waitt; ^ gepaie eomponents, Bodi relatively low m(Se^ 
alcohol and HO)* and strong Lewis add catalyst usually an Mn 500 to 1500) and rdaiively high iiii;aec»t l a r weight ( 
CT^anoaj ipmn nin such zs HlCl, QT ethyJahimiiuim dichlo- ^ *° 5,000 Or ^eatcr) pcdymcrs are useful to make 
ride. 'HibuJar or stiircd reactors may be used. SaOt poly- diqwrsants. Particuiai^r usefol dldSo polymers for nae la 
meiizatioa and catalysts arc dcscribwi, eg., in Pat. Nos. difpersants have Mn within ihe range of from 900 to 300a 
4.955^76 and 4.952,739. Fixed bed eatalyfit systems may ^ ^ cccmponent is sUso intended to have a viscosity 

also be used as in u,S. Pal. No. 4.982,045 and lIK-A-2, modificatiott cfiect it is dcs^atifc: to use higher mri l milfrr 
OOIMZ Most ccaamonly, pdyisobmylenc pcdymcrs are weight,typlc»Dywiftjynof ftom2,000 to 20.000, and if the 
derived from Rafl&nate 1 refintty f eedsfreams. Conventional coniponcnt is intended to fimchon primarily as a viscosity 
ZieglcT'Natta polymetization may also be cn^cyed to moi^cr then (he molecular wcigj>tmay be even higher with 
jfovide olefin polymers suitahlc f or osc to pteparc di«>ers- «> an wTn of from 20,000 op to 500,000 Or greatet The 
ants and other additives. functionalized olefin polymers used to prepare dUspexsants 

Suitable olefin pdymcrs and ccpolymcrs for use herdn prcfaaWy have approKimatciy one tcnmnal double bondpcr 
may be prepat«d by vaiioas catalytic pciymerization pro- polym«y chaij*, 

cesses using mctallocene catalysts which are> for cxan^e, ^ polymew can be detenmnod by several 

bully transition metal compounds of the formula: ^ known techniques. A convemeail method for such detoin^ 

natioD is by gel peoneatiQn ehrotnatogmphy {QPC) whieh 
lUJiWL additionally provides molecular weig^ distribution 
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Mfomanon, see W. W. Yau, J. J. KirHand »lA D. D. Bfy, condensed anines disdosed in Pal No. S (m 1« The 

Sons. New York, 1979. according to convoiiioial tedwiqocs as desmlxSrE^A 

TTk oil sdoble polyraenc hydrocarbon backbone may be 205,560: U^. Pat Nos. 4^^5 and 5^9 022 

ftiscLOBaJiMd (0 iBcoiporate a functional group into the ; The ftaciioDalized <al soluWe polynwric' bydroarton 

backbone ef «he polyiner, or as one or more groups pendant backbooes also may be (fcaivaiized wiflj KvAojtv cwn- 

from fte fciym^ backbone. THe fODCtional group W)ically pounds sucb as raooiiydric and polybydtic atoohds 

he ^» end contajs one or more b«ero atoiBS $»d) as aromatic coapounds such as pbesels Md aaphtfaols. My- 

P. 0,S,N,hajog«,, Of beroo.lt can be attached tea sataratcd bydric alcohols are prefewed, lft.s^)txittSair^^^ 

by<to«rbonpa« of the oa soluble polyttu^icbydTOcarbon « ft* ^Utylene „dic^coT^s tSllS V^SL^^ 

back^ne via nibsiiMjon reaefions w to at. olcfimc portioii C>ther nsrfnl polyhydijc alcohols include glycerol, mono- 

v.a addiOoD or cydoaddJtton reactions. AUematSvely, the oleate of glycerol. Wtcarate of dj^^o^M 

fuBctonal groiv an be incoipcratrd into the potyaer n> eft^x of glycerol. peniaoyfliiitoLdipertomrtoitd andni&- 

conjunct,oaw,th«ud«ionordeavageofthepoly»crchain t«,z^^<^.An^^^!^^J^;'^^^^^ 

"?/*;^rif . . «««"»tuntedaJcohoIs«uctSr^alc4o!,dnnamyIalc^ 

\}$tS^t^on^aM^ it^i include: balogenatioti prqpagyi alcohol, l-eydohexiie.3^ «,d oleyl alcchol 

of tfce po^w aBybc to the olefinic bond and subsequent Stffl other classes of the alcobols eaoable of yieldins dis- 

^^^"^f^^ with an eAyJedcaDy pcKanw con^se iheeftei^ilcobols^ndii*. toex4ple. 

un«turated fwnctiooal co»poaDd(e.8, lodeatioo »t*rt the cwyallyjene, ojty-arylene. mey are cxeS^by^- 

potymer 11 reacted «,thmaloc add or anhydride); reactiM « alcohols havjng up «,! so o«y-«Ikyl«««SSsSwhiAAe 

^ the polymer with » unsaturated lunaional compouttd by aliyiene ladical contain, ^ fto 8 carbon atot^Imla^ 

the -ene- leachon absent halogenatiot); reaen'OD of the dispersants wy be df.«teis of sncdnfc ad^ or a^ 

polymer WMh at leut <ne phenol groiip (itos peanits deiiva- esters, Lt^ pBrdally esteiified suconic aods: as 

naatioji in a Maamdifewe-lypcooBdensaiia,): reaction of paniaflyesteilfodpcdyVdiicaloahoUtitiAeiirts,Le.,e^ 

■'"^fJ*^?*™'*^'^"'^"^'"^'^ J5 havinsfteeateohoborphoKdichydraxylnS^^ 
u«ng a hxdrofomvtetion catalya Kodwype reaction to dispcrsant niay be pr^pied by Otinf^WrJ^wtt ^ 
jni«>fluoc a car^l amdied to a _CH^ or in an ods as iUsstraied, for ewjapte. in U.S. P*l No. 3381,022. 
«o a neo poMBon; icaciion of Bw polywe the lun.s a prefmed group ofl^petsants mdudca tho^ mb^ 
ootolmng cons>ontid hy free radjoj addition uswg a free tuled with sucdnic anfay^ groups and >i:acted wflb 
radical catalyst; «»ct«» with a thiocatboxylic add derlvi^ 30 polye«iyteie attunes (cX tettac^K pni^^, ^ 
nvc; 8nd rcactt«.oftJicp(dy»abyair<«idaiioniiielh^ noaJc(*oIs sudi as trianeftiylofaimnoiaSLe navmer 
(tp^dsoon, dilortaraination, cr ozonolysSs. products of mctalloceae cat^yzcd wiWcrisatioM. and 

^The fiuownali^oil sotaWe polymeric hydrocarbon opuonaHy additional reactaats sodi as drohSaSdMctive 
baddione « then lurtber denvatized with a nudeophilic metals e.g.,p«iiaerylteilBl. and contbinations IbcTcoft. Also 
icactiint spdi ss an amme. aimixyjJooheJ, alcohd, metal ss uscfal aie dispersams wherein a polyaniine is aoadied 
c^>ound or raixtaiic Aereof to fmn a ooirespondijig diiwaly to the baddwic by the methods shown in US. Pat 
dertvMivt UarfalaiBineeon^^ ^ 5'22S,092, 3,275454 and 3,565^ w*ere a Jwlocen 

tionaW polyBers conipnse at least one aitdoe and can grcuj, on a bdogenated l»rdro»boB is di«toc^tritti 
oolqvHcoDeeriiiorcadditMwalaiinDecrothcrzeaaiveor various attylenc poIyamiiKS. 

polar groups Hesc amines may be hydrocarbyl amiDes n <o Anodier dass <rf di^eKsants <xm^^ Mannidi base 
mayb= ^^Umm^ bsAr<,c^ amines in wMdi the coirfeosatlon j^oducis. Generally. tesTar* prepared by 
hydrocar^ group indudcs oAer groups, e.g, hydroxy condensing abomeocitiole of an ^l-substiluSBaono-« 
groups, groqps, anude groop*. tiftiiJes. imidazoKae pojyhydroxy benzene -with aboot 1 to 2.5 moles of esrboavl 

e<«««x»i>«b(=«.,f<««BW«hyd«a»dparafo.m.W^^ 
»dude mono, and pojyamiscs, tg. polyalk^e and psly- 4S abort 05 to 2 moles pciyailq^let»e pSw^MtedoM^ 
«yattylene po^jBmnes of abort 2 to «. coDvetuenay 2 to for exan^le, in UA PM. 3,^«S^ 
40 (e.g 3 to 20) total carbon atoms and about 1 to 12. condensation jroducu may in<Un4niolyBw^>dn^rtra 
convemently 3 to 12, andjjefcrably 3 to 9 nitrogen atoms t^taDoceneeaWyzedpob^atioiii^sSSlft^ 
in the tnde^le. Minum of amme compounds may advan- benzene groop or may bet»«^ with a cc^ScoSS^ 
tagcoasly be used sudi as those prepared by reaetioo of » ingsod,»po]ymersabstitBterfoiiaaa«iBfcMty«^ 
a^tene dibalidc with ammonia. Prefajied amines are ali- manner similar to (hat shows in U.S. Pat No 3.44Z8b8. 
phatK satu«ted amiacindudios, eg.. U^liaminoethane: A,oth« dass of di^««S i^tTScS^^jTSi- 
1,3-iliaminopxopaBe; l,4-di8miBObntBi»c; 1,6- ants as disdosed in CanadiaB Patent CA 2ll(M71 hmin 
AaminohcMiic; polydbylcae amines sadi as dicOiyleae ineoiponicd by rcferws. 

txMtajnejtrieftylenetctraiMejtdiBethylenepea a ©tamples of functionalized aikd/or d«nvati2ed oldin 

" W-pnwiene diamine; and poiyr^SJ^ed on polymer, synthesized SSi^ 

^XT^ri . ■ , . . '^^^ described in publications idcati&d 

Other oseftil anane compound* inclsde: alicyeiic above 

^atniacs such as 1.4.di<aiBinomefl,yD eyclohexaoe. and The dispersaitf can be fimher post^eated by a variety of 

«»T™-* f i""a«>lli»=«. A to eo«vet«io«al post freatmcnts sudr« bonrtfoT^^S^ 

parncdarly us=fid dass of «mnes are tbc pdyamido aad taught in VS. Pat. Nml 3.087,936 and 3J^Q25^^ 

" ^ ™«>^y accomplished by trt^T^T^^^i^X 

Jl^-^'"!*^^^'' ^^^-^ ^ containing disjISant wi* a boron cLZ^diL^lti, 

tt^h^yn»Ayl^mii«,mcthanc{71^ the group conSting of boton o«iA^«o^ I^Sl^ 

^iJl^Z'^^'^^^W^^^^' «4 «K « .cidf^ esters of i»„r^^5S?t<it2^;^ 

989/t09.Dendome^ star-like amines, and comb-stnictnre disp«san^inanamoamioi™videatai.to;rito^^^ 
ammes may also be used. Smiilariy. one may use the ratio of a0l-3.a Use&Uy the d»pei«m ^toTI^ 
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about 0.05 to 2.0 wt. ft, e.g. 0.05 to 0,7 wU % boron based of the Wtndcd oil. The amomit of VM as active ingredient 

OQ Che toca] weight of the borated ^cyl nitrogen compom; d. of the oi] is generally from 0 to 2 wt aod iaorc preferabty 
The boron, which appears be in the product as dehydrated from 0 to 1^ wt 

boric acid polymers (primarily (HB03)3). is bdirvcd to Dispcrsant polymethactyjate viscosity modficrs such as 

ittach to the disper$Aoi nitrogen atoms and as amine talts 5 Rohm & Haas* "aCRYIjOID $85" areparricalarjy useful in 

eg., a mctaborate salt Boration is readily carried om by reducing $00t assodatcd viscosity increases and in limiting 

adding from about 0,05 to 4. c.g„ 1 to 3 wL ^ (based on die buildup of filter pressm* drop in dicsd engines sud> a$ Ihe 

wddit of acyl nitrogen compound) of a boron compcand Cmrnnia.^ M U and Mack TS en^ tests proposed for the 

preftraWy boric ada usually as a shmy, to the acylniir<»scn PC^7 Hd category. Such low molecular weight multifim<- 

compound and heating with stihing ai Irom 135« to 190* C, 10 ^l^^'^^''* ^ conibjnaUOD 

c!g7l40'>-170° C. for item 1 to 5 hours followed by ^^j^^j^"^^ ^ mccipomed mto an adpacfc 

nitrogen stripping. Alt^nativeJy, the boron treatment can bj ^ ^^^^^^ ^ ^ ^^^^^ ^^^^^ ^ 

earned out by adding bone acid to a hot rcacoon mixture of ^ ^ % of a metal phcnatc whidi may be aemrid or 

the djcarboxybc acid maicnal and amroc while leraowng ovcrbased. ConvcnicDtly, ibc phenaies uiU be used In 

water. Additionally Other finishing step* sueb as these dis- 15 amounts frtro 03 to 1-5 mass ^, and most eoovcnieDlly 

dcttftd in Pai. No. 5,464^9. herein incoiparatcd by from 035 to 1 mass Fa- cxbj^Ic^ alkylated metal 

reference, may be used. phcnatcs and snlftaized allfiylatcd metal phcnatcs are 

DISPERSANT VISCOSITY MODIFIERS induded in the jnszant x&vezitioD. Suitable BKtal phenates 

The viscosity modifier functicns to irnpazt high and low indude caldum^mAgDc&ium and znixtares or hydz^ds Cmixed 

tcmperattn-e opcrabiMty to a lubricating oO. The VM used 20 metal sahs) of die two. Such satts are readily obtainable in 

my have that sole function, or may be multfAmctional the art. Most conveniently a calcium phcnatc wiD be used. 

Multifunctional viscosity motUfiers that also junction as Methods for prepaiing metal phenates aie disclosed in 

dispersants are also laiowo and may be ptrepared as references sudt as U-S-I^ No* 3,966,621 and EPd5322-B 

described above for dispasants. The oil soluble p<dymeric herein incwporated by xefeienoe, 

hydrocarbon badcbone will usually have a Sin of from 25 Metal salts of phenols and solfaiiscd phenols are pr^aied 

20,000,TOOretypically from20,000npto500,000or grcatct by reaction udtt an npgnrpnuu metal canpoond such as an 

b general, these dispcrsant viscosity modifiers m foactton. ^ hyctoaide and ncwal or oveboicd poducte nx^ 

alizcd polymers (e.g. inter polymers of ethylen^^propylcne ^ ^ ™^ ^ ^ f^^l"^"^ 

post »afted with an active mcnomet such as ^ric phenjds may beprqparedbyicacangajAcn^^ 

ai*ydride>whx:barethendcnvat^w«b,tocx^^ 30 t^^J^^lr^^"^^ 

aic«)oi or amine, ^ , - ^ are generally mixftjies of compounds in whidi 2 or more 

Suitable compounds for use as monofunctional viscosity ph^Ss are bridged by sulfur containing bridges, 

modiiicrs are generally iagh molecular weight hydrocarbon FRICTHON MOi^lERS 

polymers, induding polyesters. Oa soluble viscosity mo«fi- Friction modifiers may be induded to iEaptove fuel 
fying polymcis generally havo weight avcisgc molecular u eeo&eany. 

weights of from about 10,000 to 1»000»000, pjcfeiably Friction modifiers may be grouped into two classes. The 

20,000 to 500,000, which may be detezmzned gd pcx- first dass indndes pola^ bocdii^ molecules with hyditK 

fficatioD chromatogr^y (as described above) 01 by light carbon tails whidi have a low coeffideat of fiiction (pAdc 

$cattczi0g. w«ll> Nod limiting examples of poWH bonding heads are 

llepresentatfve examples of suitable viscosity modifiers 40 — OH, — NH, — COOH. —GPOGH» — NCCHaC^aOH)^, 

arcpol^isobutylene. copolyinczs of ethjicnc and propylene — COO— CH2CH(OH)— OOC— y Xto-limiting exanqsJes 

and higher alpha-olefins, polymethacrylatcs^ of ti^drocarbon tails indude linear CiaBbs, <^cil linoieil, 

pdyalleylmethacrylates^ methacrylate copolymers^ copdy* Ci^^^a (double bosd)» and isosteatiL The common ijig^ 

mers of an unsaturated dicaiboxylic acid and a vinyl dient is a linear d^n C14 to Ci^ and a small ifi^esfeetion 
cQQ^KHitd, inter poiy^Bfirs of srymiB and acrylic esters, and as vbicb disrvpts tbe caibon chain like } (0 2 doid>l6 bonds, I 

partially hydiogenated copolymos of st^rene/isoprcDC, or 2 CHs, one cttiyi gioap, — C^-CXC of — SCC 

styreoc/butadicnc. and isoprcne^bot&dicnc, as well as the The second class of friction modifiers are solids lite 

partially bydrogenated homopolymers of butadiene and iso' TEFLON, gr^qdxitc and molybdeimm sulfide, 

prene zind isofffen^divinylbciizcnc.- Oit>soiluhlc altoxylated moao- and dxaznines are well 

In general, viscosity modifiers that function a^ dispersam so laiown to ino^rove boundary layer lubrication, llie arnioes 

viscosity modifiers are polyicm as desoibed above ttiat arc may be used as such or in tbe foms of an addua or reaction 

fuocrionaKzed (e.g. inter polymers of ethylene-propylene product with a boron ccBopound such as a bode oxide, boron 

post grafted with an active monomer such as mateir; halide^ mctaborate, bozic acid or a mono-, di- or tiialkyl 

anhydride) and then derivatizcd with an alcoh<^ or amine. borate. 

Dcscn^on ofbow to make sudtdispcrsant viscosity xnodi- 55 OCher ftiction modifiers are ^nown. AoMiig these are 

ficrs arc found in U.Sl Pal Sos^ 4,089,794, 4460i,739, and esters fcnued by reacting caiboxylic acjds and anhydrides 

4^137»185. Other dispersant viscosity modifiers are copoly- with allcanols. Other coBvcotional fridion modS&CfZ gcncr^ 

mers of ethylene or propylene reacted or grafted with aHy consist of a poln^ tainina2 group (&g. carboftyl or 

nitrogen conpousds sudi as shown in U.S. Pot Kos. 4,06% bydrc^yl) oovalcntly bonded to an oieqptpUljc hydrocait>on 
056. 4,068,058, 4,146,4g9 and 4,149,984. €0 dwdn. Esters of carboxylic acids and anhyiidcs with 

The viscosity modifier used in (he invention will be used aBcanols are described m US, Pat No. 4,702,850. BtaixQrles 

in an amoum to give tbe required viscosity characteristics. of other conventional Mdion modifiers are described by M. 

Since they are Really used in the form of oil sotutions die Bekcr in the •'Journal of Kbology* (1992X VW- 114, pp. 

aizK>unt cf additive employed win depend on the concen- 675-682 and M. Bel2£7 and S, Jahamnir In **Lubfication 
tratioQ of polymer in the Oil solution coir^ni^g the addt- 65 Science" (1988), VoL 1, pp. 3-26. 

tive. However by way of illustration, typical on solutions of When used in the iD$taDt ioventioa, the firictioii ipodLficr 

polymer used as VMs arc used in amount of frosn 1 to 30% will be used at less ihnn 0*1 xnass %, prefetahly it wfll be 
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«v«44c4 ((DbstABCP^ itrsc»t) altD^tiber except for sudi aOaUoe Oftb iDCUU, loditln^ poUttbim^ IsthiHiii, 

amoimts UBasyxesukfr<mi IB ^ng^mityvk aoo&cT calcSnm, ud mi^Bexavm (With the constniMS BOCed 

Dot. herdty The idosI commoity O^cd meUb «c cakamn Aod 

SCUnmiZEP phenol m^esium^^^ticb msybodi be^e«est in dctoKcnis used is 

Tbc^oltfack9Umuvco(ioDcot&u£bs]££sthBA03nius 5 «h]bfic4zt,a^tztoamcf cikiomaad^inaeiiex^^ 

{$4afuDzc|^)bcfia3siitaizedinoai«tflh^ t^aSlf cfcUiDcd by bft toUoiwliaD ctf il^l svbstittMcd 
wuuuni^pc velsc^ifl ittemiodiDcliidc aillof 0kfrA^ aromatic hydr^Magboiu sack ^ Okm oMaiied fitn the 
pbcaiyl lulfito Mch as nopyl jAcayl solfidfe sadi fiMSoiiatioa of pctniieam or by dde idkylatka tfiMkatk 
auditiQB iahibiton u aUaUne earth zaetal salts of liUy- hydrocarhoas. ^iMnpla induded tiXMc oMaaed fay 
^pbcMlfluoecteTfi having pnftAfaty C, to Cu AQcyl side iadng bmyfftc, tohieaei lykBC^ laphflkalcDe, d^bo^l or 
diaiu, sDd caktem noqy^^Dol sotfid^ tbeu-halogeD derivatives sudt as c3ilQrobca2eac»dUCi«l0la- 

Coavcafeidl)^ the oOfwiD also cooia^kss Chan 03 tjms cac and dilftroaajiiibaltae. 7h£ alkyfatioD be oozied 
% fdfiBizal ests. Fiefoalgy the <ds wiD cootaSo lets fh«« is tte presence «f a catalyst viii *^fc y *»»» n E 

0.x mass % siiUiarized esto* and most ooavenieiifly salf\ar- ^ having ^tgA abow 3 to okort lht& 70 casboa j£OCb«. Tbc 
ivcd csicn w2l be »iib«iBo6i2^ abocBt {■» dcfiacd jftxrrc). alkBiyl ndfooaies usttiQy cwrtatD frcn abom 9 lo iboni 90 

Ite SDlfurized esters are iQoim ifi art and miy be oriiMxecartoiiitanisvpainafctyfirtraaboo^ 
preparedy for fnm aliphatic olefinic adds xbd caiboa atoou per aOarl siABftaed aresucie M«e^« 

Alcailujls and pc45«i* «ocb w lorftwij, etbaxMt a- or Thecaaoipble 8U lfoaatMQridi;^afylsBlfoa^MidsiiMy 
isqpropaafli a-, bcK sco, or glycol^ prapyieoe glycol ^ be Bcfttrslized with coddec^ hydroxidat, ■Uroxidas, 
KiBMttyleaie filyee^ ac<^Be7l 0yccl, dc Fa- cmboaatet, canioot^ate^ nilfldes» fay^woUldei; aiMcf, 

cxnnidc, tho»c sutMzed akohob ^^levinv ia VJ&. rat bonlea aad cAot of the ittebd. Tbc amoanft ntttd 
Na 2,4S6p300berilaraeoipQr«led^relcjcaoe. cotnpoimdisGhoscabarviBSRSv^tDtbedesMl^ 
LOW BASE NUMBER CaLOX^M SlXPONAns fiijUprodua bM |ypdcal|yiii^fnn ab(»t 106 a>220 Wt 

Ihe <0r c# tic Intuflt Javcatioa also tpdodc less tfaaa ^ % (fvsfoafaly at least t2S wt «) tf diac tff^tacimrtrical^y 
ai2 jnass % ot aeotiaZ calcims stdfoaata. la a j^cfcncd reqand. fei a p refa b nnhf¥t(meat» die iamat cfl win 
rmhodTtiiftntt tie oOs will be iiifastaitfially feee ot snttnl fadudc aa Efvcrbised ndfoaidc, jncvt ooBveaieat^^ magae- 
caldona sulfoaatesyla &6 mofftprefcared wnbodimpat, aeo- shim imtfnassir 

tralcakiumsaif«iBi^wiDbea¥«idbdaltdgct>vodicrtlwa D -^f dro awl yl dtahkphcsphate tnt±al gc freyeat^ 
sadi imoQ&K ai tasy restib as an ikopority frvan aaodMr ^ usedasaat^i^gearaad atitSffiidnit ageals. The iMttal insy be 
ooB^oaeart aTdM ooB^oclt^LovbMe aiukbercald^ ^ aQcalt «r aUiae earth tnc(alp or alnmiaiMn, lead, tta» 
sulfonates are kaoam la the art aad are euily jz^Mrcd a* roc^ybdrtamij nuopqscac; akjbei ar cofpcs; The Jiac salts 
puR^aac^ As ased bcrco, Icr twc pmabcr salts aadade miaostcaaoxHai^vaedlatobdMtiagoahiaati^ 
salu having a IBN oTlesstbaa er to SOaad a aaetat tolO^p^cnittyO^to^ivi. %iba96di9oadketoeal wcigbt 
nciD«riasa Aan3^ ^ a^<bcb*dcati^goacatt ^ i tfa<kw L'l^Bayhcyq»radte 



CmiER DBTEMSKr IKHIBiroR RMZEAC^ Am]^ amgdaacc wtth toofwa bwliBiqiics by flnt jtaari^ a dOy- 

TIVBS Anocartiyl dithi<|4liD^bcBie add (D£MX orodOy fay Tcap- 

Additioiial add&rvcs arfr typii^ neo^onto^ into &e tioa<f wvatofaalaob^ vafhocl wldiPA«B>lt^ 

eoaqpocacioas cT die preseai lavenclot. Eyaw|ilf$ d aacA scuiiaBziag ttK ftnaed DDM witti a ^ ctiiyoi^ 
additives are swtal or ash-ccND(*iaiag detet^entft, *^ eiawyar, a rtiawyhmrtorie a^ 

aot»CDtidaats,anC-weara£eate,riistiahifafhar^ai4i-#^^ ndxtmes of priuy and seoeadtiy ilcobcda. Allcraali^ 

^ctis, dmrtsfficsa, aad poilr powt dcfawants. midl^jlc diflife y b ti^iMax : adds caa be pn^mod wkac fte 

McttKcontaiaiag or ash-fomdag dc«aigeats fuactioa boA hydjocaitjl p^d^ on oae are eatiic^y a e cc od a i y hi dur- 

as deterfeacs in xe^er or Mmove dc^oate aad as acid acter aad the bydreeatbSiS poups oa tte odMv «c ci^ka^ 
aeutnSzen s lust tahibltony tho^ rednciag wear and ^ jaimary in eharaott lb lasike the xte sail a^y biaic or 

OQDiociaa and cxt£adi«^ eagKae J0b. DcteycatB seaoaUy acuttal2iac<xwijw)nadcQBMhct»cdbtf <hcefldtophyteg> 

CQSBpnseapolarhcadwttkaloagliydrQphobktai^ Ides and oaboaMesaicn^ gcno^cn^doycd, Cohub- 

polv head coaiaisiBf a metat salt d aa ackfic osit^afc cia2addhives|hqocs4ycoaahiaBQbcc8se^ziBCdiieiOUSe 

oonipouad. Tbe salts nay contiiB a tabrtiitflalty gtoldrfo- d ma exeem rftha hm^w^mifpt*^^ rti^. «*«*^fe!t t q n 
metric ammni d (be Beta] ia whicfa case Ibey are Bsusily ^ reaction. 

d nae rl hnd a> poanal cr acotoal wdl^ aad wouM ^>pscaBy The ^Uien e d rino dttiyAqcaftsd dit bhybn u ti ai i e 

teve atatid base aaatetf TBN<asMS7baiBea5Mdby soluble saks t£ dSbyd^ecartiyl di lhfc ffco sf boii c i 

A^rMD2896)of&canQtoWi&Upaad)letoiadndeUi^ ntay be niacacated fay die fiolliiaaag fosBosda: 
amonass of a macd base by reaetitic aa <«ces« <f a waM 

rrmijtemimA tuA as an csfafe tr hydftnide with aa wMc gas f ao 
fixh aa cafboa dicdtide, The resaUihg ovobasod detoqieat 
oonyaies aevirallsad deceisefK as Owostcr Isyer of a ttiecal 

base (cf. caiboaale) nicdle. Sutft ovesbased d etergca i s [ BX>' 
la^haveaTBWtf i50flryritrr>jarftypicsfltyoffrci(na5D 
lo450araHre. ^ 

Detesyeata ftat nsay be used iaehidb oO-acdate ncUtfd whoda Randy iny he die same or dtffeftiat 

lad ovnbiBed stdtfooaim^ pbenMes, sutfprized pheaaies, ra£ods 4:oidBoiDg fimn 1 to fvcfoafaiy 2 so 12, arboD 
dkk|lhoiphoaaCes» sa!kyl«cs« a»d anAtfwaalra sad odis 
oO-tolatale caibcaylaitt of a ii]fial» partiiiilba^ 
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ATCims aod ibduding radicals sudi a& olkyl alkenyji^ aiyl, dvcs also fall within this class of addiitilvcs. Wbeo Acsc 
arykdlcyl^ alkaiyl cydoaliphatic ndicaU. Particiilarly coiiapoutidsarciDdw}c<lintfaeliifadcatingcxHi4>05it^ 
prefencd as R and R' groups are alkyl groups of 2 to 8 areprcfo^bly present in an amount &ot excecduig 0^ wt % 
c^txbon atoms. Tbus^ the radicals may, for example, be ediy), active lagredient. 

D-propyl. i-propylf D-buty], i-butyl^ sec-butyl, amyl, n'-bcxyl^ s A small amount of a drmolrifyipg oconpoDciit may be 
i'^htxylt n-octyl, decylp dodccyl. ociadecyi 2-e4hylhexyl, used. A prcfaxed dcmulsifying con^tiest is described in 
phenyl. buTylphenyl, cyclobcxyl, mcthylcyclcpenryl, EP 330^22- It is ot*aincdt?y reacting an aDcyJeueoadde with 
propcDyl. butcxtyl. In order to obtain oD sohibHity^ the cecal an adduci obt»nod tfy rcactiDg a fals^^ootide with a poly- 
nvanbcr of carbon atoms {U. R end K) is the dithiophos- hydric aJcohol. The dcmulsificr should be used at a level not 
l^ciic acid vill generally be about 5 or greater. The zinc 10 exceeding 0-1 mP55% active ingredient A treat tate of 0.001 
dibydrocajby) fiithicpbospbatc cai> therefore comprise zinc to 0.0S niass % ax^tivc ingredieDt is oonvenienL 
diaUcyl dithiophosphates. Conveniendy at least 50 (nkole) % Pour point depressants, o&eiwise ksjowa as hibe oil 3ow 
of the alcohols used to introduce hydrocaibyl groups into the in^cvas, lower (be minixnuiD teo^crature al whieh the 
diKhicphosphoric adds are secondary alcohols. fi uid will flow or can be poured, Sucli additives are well 

GrcaEcr perceata^ of secoadary alcohc^ are prefored, is Jcsown. Typical of those additives whidv ixnprove the low 
and in particuIvHy high nitrogca systems m^y be required. temperatnre finidity of tbe fluid aie Ce to Cis diall^l 
Thus the alcohols used to latroduce ihe bydrocaTtyl gro^s fumarateA^yl acetate ocpotyiDas aad polyaUeylmethacry- 
xx^y be 60 or 75 mole % sccondaiy. Mosr preferably the lates. likewise^ the diaUcyl f^maratc and vinyl acetate may 
hydrocarbyl groups are more than 90 n^le % seoondory* be used as con^atihilxzing a^e&t». 
j^etal dixhiophosphaxes that are secondary jn chaxdciei' give 20 lacompatihiHty may occur vvhcm ccrtaiD types of poly- 
better wear control in tests such as the Sequence VE(A$TM mers for u$c in the fflana&cture of motor o^ Wscosity 
D53Q2} and the GM 6.2L tests. The high levels of nArog- modifiexs arv dissolved in basestodc An tineven molecular 
cnousTBK required by the present invention to control soot disperfion of p^ymer wlooh pves ttx mixture either a 
related viscosity may increase wear and corrosion perfor- icodcocy to separate or a grainy appeaiaucc cnsoes. The 
mancev 2S prohletn is served by usix^ a ccmt«tihnity agent having a 

Oxidation inhibitors or antiosudancs yeduce Che tendeney hydrocazbon group attadted to a fooctionai group Chat serves 
of mitral oils to deteziorate in service whidi derterioracion to break tq> or prevent packing. 

can be evidenced by the pst>dttctsofcoudatzoti such as sln^c Foam control can be (rovidcd by nuaxy coanpounds 
and varnish-likc d^osits on dw metal surfaces aikd by incSuding an ^ntifissanAKt <3f the polyBiloronc type;, for 
viacosixy ^owth. Sudu mfdati'oa inhibitors indudc hindrarod 30 e;(;any>ie, silicone ofl or pdiydsndbyl sahnume. 
phenols, oil soluble phenates and sulfurizedfdienatestplio^ Some of the abovo-ncntLoned additives can provide a 
phosulfurizcd or sulfurizcd hydrocarbons, phosphorous muldpUdty cf effects; thus fcr fianiji^, a single additive 
esters, metal chiocarban»a£es, oil sohiblc copper compoands may aet as a dispersant-oaadatton anhibilor. This approach is 
as described in VS* PaL Ko. 4J^^S90y and Aiolybdenum wcH known and does not reqou^c f uiU iu daboiatioai. JL is 
containing compounds. Such cooopouDds arc titiiized within 35 in^xxtant to note that addition of the other oooaponeais 
die constraints tioted herein. noted above must cottqpHy with the lumtations set fcffth 

Id one aspect of Cho inventton die Ittbncant indudcs at hciieis. 
least O.OOOS mole % hindered phenol antioiddanL Geaaally» Tbc invention wiD new be descdbed by of itlusttation 
hindered phenols are oil soltible phenols substituted at one only with reference to tiie foflowing eatamplex. In the 
Or both ortho positions. Suitable ccn^ands include xnoso- 40 e;iamp2c5, unless otherwise lacM* aU treat rates of aD 
hydric and jnooonu<dear phenols sndi as 2,6^-tertlary additives arc rqxifted as mass perceiA active iogrtdicDt 
aOy^cnoU (e^ 2JS di-t-butyl^^hcnol. 2.44 tii-t-bulyl ADDXITVES THAT MAY ADVERSELY IMPACT SOME 
pfaebol, 2-^bu1yl phenol, 4-aIk^ 2,6, t-bn^ phenol, P3BRPQRMAXCE ASPECTS OFTHH LUBVUCAOT 

di-isopropyif^noiU and 2^ dimethyl, 4 t-butyl phradX Several well known classes of additives are frequently 
Other suitable hindered phenols include polyhyddc and 45 naed m universal cianfccasc lubricants Aiatniikic aminca 
po^nudcar phenols soch as alkylcne bridged hindered having at least two aroaoatie: groups attached direct^ to the 
phenols (4^4- methy]enebis(6 tezt butyl-<^cresoJX "M- nitrogen are oftea used for their antkncidant properties. 
meI]:o^lctiebis(2-tcrt-4myl-<Hcresol>» and 2,2'-3DcthyIencbas WhUe these maters wsy be used in small amonnts, 
(2.6-di-t-butylpheool)). The hindered phenol may be boratcd pref ejiod embodiments of the present invCDtiOfi art free of 
or sulfurizcd, Prcf ezred hindered phencls have good oil so these oanqxunds. These anmsatxc ambes bavc bees found 
solubility and relatively low vdatilicy. to itppact soot induced viscosity iixocea5e& They arc pccf- 

Rost inbilHtors selected torn the group consistittg of erably used in onty «maU aznounts, or more prefetaHy 
nonionic pdyoxyalkylcne polyols and esters thereof, poly- avoided altogeihcr other than snch amoont as may result as 
oxyaUrylene phenols^ and anionic alkyi solfonic acids may an iiupurity from another conetpcoiciit cf the coiApositkHL 
be used. ss lypvcal oil soluble aroonatie amines having At kast two 

Ccjipcr and lead bcarxag coirosion inhibitDrs may be aronaalic groups attadied dirccily to one amine nitrogen 
used^ but arc tyi^cally not requited with the focmulatiOB of coittaiafro]n6co 16 carbon atcuns. Tlie antiBes tiuy ooataB 
the present inveodon. Typically such coznpoaikls are the mcs^ ftan two aromatic groups. Con^oa&ds havini^ a total 
tfaiadia^le pdysulfidcs oontainiog &om S to SO carbon of at least three arosoaiic grotqe in wbidi two acomatic 
aioms^ their derivatives and polymers tb&eof . Deiivaiives of so groups arc luiked by a covalent bond or by an atom or gioi^ 
13.4 ttiiadiazoles sudi as tliose desczibed in U,5, Pat, Nbs. (e.g^ an oftygen or sulfur atonv or a — CO — « — 50^ — or 
2.719 J25; 2,719,126; aod 3,087,932; arc typicaL Other alkyleike £roi^) aad two directly attached to ODc aiitiTO 
similar materials are desodbed in VS. P^ No$. 3sS2I^6; nitrogen also eoosideied aioiciattc amiDes bavi^ at least two 
3,904^37; 4,097^57; 4,107/»59; 4436^3; 4,188^99; and aromatic groiy* attadiod directly to the nitiogeii. Tbc aro- 
4,193^882. Oiber additives arc the thio and polythio solfo- 65 mtatic nngs are typlcaQy substituted by one or nwce $nb- 
namides of thiadtazoles such as those descdbod in UK. stitticuts selected from alk^» cydoaQi^, alkoxy, aiylory. 
Patent Specification No. 1,^,830. £enzotriazoles dariva- ac^, acylamino» hydroory, and nitro groups^ These coio- 
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pouBds shoujd tc sozuniizcd 01 avoided altogether because 
thty have been found to dramatically infiucDce soot related 
viscosity i&£rea<;e jj) the MackT-S. The AJDOunt of any sudi 
oU soluble aromatic aimikes havjj^g at le^st two aroniatic 
^oups attached dzrcctly to ODe airjitte mtPOgen should prcf- 
aabjy aot exceed 0.2 wt % active ingredScoL 
iBieiidfi 

WbcD lubdcatiiig ccii]q)05it7QD5 eonCain ot^ orTsore of ^ 
above-meiitioned additives, each additive i$ typically 
blended into the base C(0 in so azsoouni whid: enables the 



The componcjiis may be iccospotrated into a ba$c oil in 
any convenjent way. Thus, eadi of the con^nent* can be 
added directly to the oil by dispersing or dissolving xt in the 
oil 9t The desired level of coacentratk>n. Such blending may 
occur ai ambient teznpor^tuic or at an elevated ten^^ature. 

Preferably all the wWitives except for the viscosity modi- 
fier and the pour point depressant arc Mended into a coi»- 
ecntrate thai is subsequent^ blended into baiacstoclc to mkc 
fiui£hed luhricanL Use of such oonccotratcs is convcntSonaL 



additive to provide its desired function. Representative "I^e ^ccmr«e wiU typically be fonnulalcd to contain tte 



eS'ecD'vc a(a]oimts of such additives, when used in oankcase 
^bricants, are listed below. 

All the valuer listed arc suted as mass percent acth^c 
ingredient 



/JDlTlTTVE 



OvETbucd Metal Sulfodtes 



J or %vi^dot» Buc Oa 



MASS* 


MASS^ 






4-6 










039-1 


0-0^ 


0^ 


05-1,3 


0^.2 


o-ix> 








ooaa»-aoQ$ 


OOOJ-OJXH 


0-0^ 






0-1.2 







additivc(s) in proper amoonts to provide the desired con- 
centration in the final foiiiiolatifin wben the ccaceutrate is 
coinbined with a predetcnmncd amoutii of base lubricant. 
TMerably the concentrate is made in accordance with tlie 
1^ method described in Ko, 4^8,86a Hiat patcot 

describes making a p^cmix of disper^ant and metal deter- 
gents that is prc-blended at a tciif>erature cf at least abottt 
100' C Thcfcafttt the jrc-mix is cooled to at least gS"* C 
and the additional cozz^ooeiits are adifed, Sodi a concen- 
^ date advantageously oojzqirises 



A Dseful fbimulation xausi balance jnany prcpcrties 
including dispersancy, detergency, antiootidaAcy, and wear 
protection. In many infttflticgj; adding or increasing the level 
of an additive to irx^frove one of these prcpcrtie? may also 
iuxpazr one or more of the oHicxprapeities. In this seose the 
formalator^s chaUenge is lo de^ne a zone of opcr^ility for 
each of Ihe paranxters while tnaintazning an acceplBiblc cost 

Pardculaily good control of oil Chickening ia obtained 
wbcn the fonnulation of the ficsexu invention both is fi«e of 
ailcyl substituted diphenyl anupes and inctndea a hiikdered 
pficDoL Tbe metal difhkiphosphate and hindorcd jdkon^ 
control thenoal oocidativc oil thicksning, SuzpmSngly a 
dipheuyl aioixiB aggravates soot induced thickcnixi^ v^lide a 
hindered phcood O'DcJuding alkylcoc bcid^ed bis pibeooSs) 
does not aggravate soot icdbced thidccnixig. 
Yet ancthd' embodiment of (be invcotioD re^nires one or 





MASS« 




ADOTTVB 












2k4CitkI Phniiilg 




ZO-<w0 


PrictioQ MwtMftf 




0-078 




0-1^ 




^aml Cikiua SnUnate 


MM 








S.D-7i> 






40-e,o 



1. Id multi-graded oi]; that have dispersant visccsity 
modifiers^ flie dispcrsant can be used at a sonoewfaat lower 
treat xste. in case Ihe disptt^sant viscosi^ modifier 
serves as an additiosal (fispersaat At least ooe group of 
invcstigatars (U.S. Pat No. 5t2M354 to PapJte ct al.) haf 
repcrtod afonnnlatiQQ with a particular disporsaut viscosity 
modifier where the treat xate of a ooovesttioiial dispersam is 
40 zera In tbat case the dispersant viscosity modifier seives aa 
the diq^ersant 

The final fommlatLCnt ziuy eo^oy fium 2 to IS mass % 
and jTcfoabiy 5 to 10 mass Qpic^ about 7 to 8 mass 
% of the addibVe pack9gc(s) with the rcmaiDder bei^ base 
more boron cootaimog additives whereby i!)e lubdcant 43 oil. A p iefbup d concentrate ayotds fifictfon modifier^ sDlfti- 
contaiDS at least 100 pasis per million {]p|^ mass) of bcroo. hzed phenols and estos and neutral caiciom sidfonase. 
Conveniently the hibricaat contains J80 ppm (noaas) bcron. iBvemioD is further desoibed by way <rfmii5tmion 

Boron hdpscontrolcwjosion of beaiingsmade from cqjpr oiUy by rtfcrcncc to the following examples, m the 
and lead. The hi^ levels of mtr(^ and magziesium cx^ig>lc5» mdcss othtswiw noted, all trwrt rates of an 
required by the present invention can adversely m^zsx so additives an: rq>orted as maas pacwt active ingrcdiciit 
oosrosion <tf these coppci;Acadbcanng;t Ccfflvcmently, the 

mass ratio of boron-to-jutrogcn is greater than OlL Fenons E>£AMF1E 1 

skilicd in the art of fcnnalating are 'fewi'^'ar ^fni various 

ways to iniroduce boron. Ftr example, the diqpcrsaut caa be A soics of lubricatmg oils wtrc prepared as indicated m 
borated as d«<ribcd above AftemativcIy.oatoluWcpotyoIs 55 table 1. The oils eaefa coatuacd supc&mntal ^n^'Tri^anr 
can l>e borated as described in U.S. Pat No. 4^29476 to and ajitiwcar agents, aod ovwtMHtcd sotfonate dctcrgcnL 

Additionally, demulsxfler and astifoam were incbKled. 



Small and 4y4SSX>SS to listen. 



TABLE 7 



Clin I nMJBmt 

Dispeim (2225 lifa 3^ 3^ ^ 5L9 3^ 3^ 3^ 

tS:l, bofvicd) 
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